This work deals with the study of the reactivity of substituted 3-(2-aminophenyl)-1,2-dihydroquinoxaline-2-ones (4a, 4b). 3-(2-Amino-4-fluorophenyl)-1,2-dihydroquinoxaline-2-one (4a) was prepared by the reaction of 6-fluoro-N-acetylisatin (2a) with 1,2-diaminobenzene and further hydrolysis of the acetyl group. Compound 4b was prepared directly by the reaction of 7-nitroisatin (1b) with 1,2-diaminobenzene. The cyclization reaction of compounds 4a, 4b in POCl 3 afforded indolo[2,3-b]quinoxalines 7a, 7b. Intramolecular splitting cyclizations of diazonium salts 5a, 5b led to [1]benzofuro[2,3-b]quinoxalines (6a, 6b) and azo-coupling reactions of diazonium salts 5a with ethyl cyanoacetylcarbamate and malonodinitrile gave arylhydrazones 9a and 10a. By the diazotization of amine 4b we were able to isolate diazotate 8b in sodium acetate solution. The azo-coupling reactions of diazotate 8b with ethyl cyanoacetyl carbamate and malonodinitrile gave the arylhydrazones 9b and 10b. These arylhydrazones were then transformed into 1,3-diaminopyrazoles (11a, 11b) and 6-azauracils (12a, 12b).
Introduction
There have been found a large number of biologically active compounds among polycyclic heterocyclic compounds with free rotation of their rings. [2] [3] [4] [5] [6] [7] [8] This group of heterocycles includes with surprise some transforming growth factor 9, 10 inhibitors, reverse transcriptase, 
Scheme 1
The key intermediate 4a was prepared easily in a multistep reaction from the corresponding isatin 1a. 18, 19 The cyclocondensation reaction of isatin 1a with 1,2-diaminobenzene was not successful; however, the cyclocondensation reaction of the protected N-acetylisatin 2a proceeded cyclocondensation reaction of 1b with 1,2-diaminobenzene afforded the quinoxaline 4b in one step.
The amino-derivatives 4a, 4b were cyclized to indolo [2,3-b] quinoxalines (7a, 7b) by the action of phosphorous oxychloride with catalytic amount of pyridine. Other transformations of the key amino derivatives 4 are based on the diazotization of the amino group and further intramolecular coupling with the oxo group in position 2-of the quinoxaline ring and coupling reactions on the active methylene groups of ethyl cyanoacetyl carbamate and malonodinitrile.
Because of the low basicity of the amino derivatives 4 we had to use nitrosylsulfuric acid for diazotization reactions. Benzofuro [2,3-b] quinoxalines (6a, 6b) were obtained after short heating of corresponding diazonium salts, in high yields and purity. The probable intermediates of coupling reactions seem to be diazohydroxides (8) and we were able to isolate diazohydroxide 8b which is more stable than 8a. The relatively high stability of diazohydroxide 8b is probably caused by the influence of a nitro group, which can stabilize it by formation of the benzooxatriazine ring (see Scheme 2) .
Scheme 2
Arylhydrazones 9a and 10a were prepared by coupling of the diazonium salt 5a with ethyl cyanoacetylcarbamate and malonodinitrile as precursors for further cyclization reactions. The arylhydrazones 9b and 10b were prepared by coupling of diazotate 8b with ethyl cyanoacetylcarbamate and malonodinitrile as precursors for further cyclization reactions. Arylhydrazones 10a, 10b were cyclized in sodium carbonate solution to 12a, 12b, and the action of hydrazine on the dinitriles 9a, 9b led to the diaminopyrazole derivatives 11a, 11b.
Experimental Section
General Procedures. Melting points (Boetius) are uncorrected. Infrared spectra were measured as potassium bromide disks and scanned on an ATI Unicam Genesis FTIR instrument. The NMR spectra were measured in DMSO-d 6 solutions on a Bruker AMX-300 spectrometer (300 MHz) with TMS as internal standard. Mass spectra were measured on a ZAB-EQ (VG Analytical Ltd., England). Elemental analyses were performed using an EA Elemental Analyzer (Fisons Instruments). RT denotes room temperature.
6-Fluoroisatin (1a).
Chloral hydrate (18.0 g; 108.8 mmol) and hydroxylamine sulfate (14.0 g; 218.75 mmol) were dissolved in a mixture of water (120 ml) and hydrochloric acid (37 %; 8.0 ml). The solution was stirred at room temperature for 10 min. Then 3-fluoroaniline (10.0 g; 108 mmol) was added and the mixture was heated at 60° for 3 hours. After cooling to RT the mixture was left to stand overnight. The yellow precipitate was collected, washed with water and air-dried. The crude product (0.625 mol) was added portionwise with stirring to concentrated sulfuric acid (100 ml). The mixture was heated at 70 °C for 30 min. After cooling to RT it was poured over crushed ice. 
3-(2-Acetylamino-4-fluorophenyl)-1,2-dihydroquinoxaline-2-one (3a)
. The 6-fluoro-Nacetylisatin 2 (8.29 g; 40.02 mmol) was dissolved in acetic acid (90 ml), heated to 80°C, and a solution of 1,2-diaminobenzene (4.60 g, 42.54 mmol) in a mixture of water (10 ml) and acetic acid (10 ml) was added with intensive stirring. After a few minutes of stirring, a thick precipitate separated out from the solution. The reaction mixture was stirred for a further 15 minutes and cooled to RT. The precipitate was collected, washed with a small amount of acetic acid, a mixture of acetic acid and water, and finally with water. White crystals, yield 90. 
Substituted benzofuro[2,3-b]quinoxalines (6a, 6b). General procedure
Finely powdered NaNO 2 (170.0 mg; 2.4 mmol) was added portionwise to H 2 SO 4 (2.6 ml; 98 %) that was pre-cooled to 0 °C. After dissolving the NaNO 2 the mixture was left to stand 2 hours at RT and then heated up to 70 °C, and cooled down to 0-5 °C. To this solution the corresponding amine (4a, 4b) (2.02 mmol) was added portionwise under stirring, with cooling in an ice-bath. This solution was left to stand at RT for 10 min. Then the mixture was slowly heated on a water bath to 50°C. At this temperature the product started to precipitate from the solution. The temperature of water bath was then elevated to boiling. The reaction mixture was left to stand overnight at RT. The yellow crystalline compounds were collected with suction, washed with water, and air-dried. 
3-Fluorobenzofuro[2,3-b]quinoxaline (6a

3-[(2-Hydroxydiazenyl)-3-nitrophenyl]-1,2-dihydroquinoxaline-2-one (8b).
Finely powdered NaNO 2 (170.0 mg; 2.4 mmol) was added portionwise to H 2 SO 4 (2.6 ml; 98 %) pre-cooled to 0 °C. After dissolving the NaNO 2 the mixture was left to stand 2 hours at RT and then heated up to 70 °C and cooled down to 0-5 °C. To this solution the amine (4b) (570.2 mg; 2.02 mmol) was added portionwise under stirring, with cooling in an ice-bath. The solution was left to stand for 30 min in the ice bath and then was added portionwise during 10 min to a stirred mixture obtained by dissolving CH 3 COONa (24 g) in warm water (130 ml), cooling on an ice bath, and adding crushed ice. The next day, a crystalline compound was collected with suction, washed with water, and dried in air. Yellow crystals, yield 97. Fluoro-2-(3-oxo-3,4-dihydroquinoxaline-2-yl)-phenylhydrazonomalonodinitrile (9a) . Finely powdered NaNO 2 (170.0 mg; 2.4 mmol) was added portionwise to H 2 SO 4 (2.6 ml; 98 %) that was pre-cooled to 0 °C. After dissolving the NaNO 2 the mixture was left to stand 2 hours at RT and then heated to 70 °C and cooled down to 0-5 °C. To this solution the amine (4a) (515.6 mg; 2.02 mmol) was added portionwise under stirring. The solution was left to stand for 30 min in an ice bath and then was added portionwise during 10 min to a stirred mixture obtained by dissolving malonodinitrile (0.202 g; 2.02 mmol) in warm water (130 ml), cooling on an ice bath, adding CH 3 COONa (24.0 g) and crushed ice (5 g). The next day, the crystalline compound was collected with suction, washed with water, and dried in air. Yellow crystals, yield 91. 
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